Various random fixed point theorems for different classes of 1-set-contractive random operator are proved. The class of 1-set-contractive random operators includes condensing and nonexpansive random operators. It also includes semicontractive type random operators and locally almost nonexpansive random operators.
INTRODUCTION
Generalizations of random fixed point theorems from self-maps to nonself-maps has been a very active topic in probabilistic functional Ž w x analysis in the past two decades see, e.g., Sehgal and Waters 11 , Sahgal w x w x w x w x w and Singh 12 , Papageorgiou 8, 9 , Lin 5, 6 , Xu 15 , Tan and Yuan 13, x w x . 14 and Beg and Shahzad 1, 2 , etc. . Most random fixed point theorems deal with condensing or nonexpansive random operators. What about the random operator which is neither of the above cases? The interesting case would be a 1-set-contractive random operator. The class of 1-setcontractive random operators includes condensing and nonexpansive random operators. Besides, it also includes other important random operators Ž such as semicontractive type random operators and LANE locally almost . w x nonexpansive random operators. Recently, Beg and Shahzad 2 studied these random operators and gave many results regarding random approxi-mations and random fixed point theorems in a Hilbert space case. Related Ž . w x but different problems were also studied by Lin 6 and Tan and Yuan w x 14 . In this paper we obtain a random fixed point theorem for more general 1-set-contractive random operators. We apply our main result to deduce some random fixed point theorems for various special classes of Ž random operators i.e., nonexpansive, semicontractive type or LANE ran-. dom operators .
PRELIMINARIES
Ž . Throughout this paper, ⍀, ⌺ denotes a measurable space. Let A be a subset of a separable Banach space E. Let 2
A be the family of all subsets Ž . of A and WK A the family of all nonempty weakly compact subsets of A.
If T is a multifunction, then T C s g⍀:T lC 4 / g⌺. A mapping : ⍀ ª A is said to be a measurable selector of a measurable mapping T : ⍀ ª 2 A if is measurable and for any g Ž .
Ž .
Let D be a bounded closed subset of a separable Banach space E. 
Ž . if the map T , и : D ª E is so, for each g ⍀. We denote by I, the identity mapping of E. A random operator T :
has a nonempty interior, a random operator T : ⍀ = D ª E is said to Ž . satisfy the Leray᎐Schauder condition if there is a point x in int D , the Ž . interior of D depending on such that
for all y g Ѩ D, the boundary of D, and m ) 1. If T is weakly inward, then it satisfies the Leray᎐Schauder condition.
MAIN RESULTS
Throughout this section, we shall assume that the interior of C is nonempty whenever T satisfies the Leray᎐Schauder condition on C.
In what follows we shall need the following random fixed point theorem which we state here as a lemma. Using Lemma 3.1 and Remark 3.2 we now give a simple proof of the following random fixed point theorem for a 1-set-contractive random operator which unifies and extends most of the known random fixed point theorems. Ž Ž . ª WK C in a manner similar to the first part of the proof. Then F is w-measurable and has a measurable selector . This is the desired random fixed point of T.
Ž w x. It is well known that Browder 3 if X is uniformly convex, C is a closed bounded convex subset of X, and T : C ª X is nonexpansive, then I y T is demiclosed at every y g X. Hence, an immediate consequence of Theorem 3.3 is the following corollary. Ž w x . We know that Petryshyn 10, p. 338 if X is a reflexive Banach space and C is a closed bounded convex subset of X, then every semicontractive mapping T : C ª X is also weakly semicontractive. So using this fact w x together with Theorem 3 in 3 we get at once the following corollary. COROLLARY 3.9. Let X be a uniformly con¨ex Banach space, C a nonempty closed bounded con¨ex separable subset of X, and T : ⍀ = C ª X Ž . a continuous semicontracti¨e random operator that is either i weakly inward Ž . or ii satisfies the Leray᎐Schauder condition. Then T has a random fixed point.
COROLLARY 3.4. If X is a uniformly con¨ex Banach space, C is a nonempty closed bounded con¨ex separable subset of X, and T
: ⍀ = C ª X Ž .
Ž . is a nonexpansi¨e random operator that is either i weakly inward or ii satisfies the Leray᎐Schauder condition, then T has a random fixed point.
w x Remark 3.5. Corollary 3.4 generalizes Theorem 2.6 of Itoh 4 , Theo-Ž . w x w x rem 6 ii of Lin 5 , and Theorem 4 of Xu 15 .Ž . Ž . Ž . Ž . S , x sx yT , x qM , x ªM , x strongly. Since I y n n n n Ž . Ž . Ž . S ,и is demiclosed at every y g X it follows that x y S , x s M , x , Ž . that is, x y T ,
w x
It was shown by Nussbaum 7 that if X is a reflexive Banach space, C is a closed bounded convex subset of X, and T : C ª X is a continuous LANE mapping, then T is 1-set-contractive; moreover if X is also uniformly convex then I y T is demiclosed at every y g X. w x In view of the above mentioned results of Nussbaum 7 , we get the following theorem. Proof. Note first that since X is reflexive, M: ⍀ = C ª X is completely continuous, and L: ⍀ = C ª X is a LANE random operator; Ž . TsLqM is 1-set-contractive. Furthermore for any g ⍀, I y T ,и Ä 4 is demiclosed at zero. Indeed, fix any g ⍀. Let x be a sequence in C n Ž . such that x ª x weakly and x y T , x ª 0 strongly. Since M is Finally, I am grateful to the referee for drawing my attention to a recent w x paper of Lin 6 and also for the helpful suggestions and comments. We w x have actually extended a part of Section 2 of 6 , more precisely Theorem 2.2᎐Corollary 2.2, to weakly inward maps.
